carry out a butyric acid fermentation of lactate in which the yield of carbon dioxide is unusually low and the yield of volatile fatty acids is high (Barker and Haas, 1944) . Tracer experiments demonstrated that carbon dioxide is used extensively by the organism for the synthesis of acetate and that acetate is converted to butyrate (Barker et al., 1945) . A study of the nutrition of the organism showed that it required a new growth factor, called the BR factor, which has since been found to be replaceable by lipoic acid (Kline and Barker, 1950; Kline et al., 1952) . The present paper is concerned with several aspects of the metabolism of glucose by B. rettgeri.
MATERIALS AND METHODS
Three strains of the bacterium were used:
(1) B. rettgeri, strain L, a strain adapted to grow on a lactate medium. This strain requires 48 hours at 37 C to reach maxmum growth on a medium containing BR factor (Kline et al., 1952) with lactate, glucose, or pyruvate as substrate. Its growth on glucose is stimulated by the presence of the BR factor. Little if any lactate is formed when the organism is grown on a semisynthetic medium (Kline and Barker, 1950) containing glucose, BR factor, and one per cent phosphate. (2) B. rettgeri, strain G2, a strain obtained from strain L by 10 to 12 passages in a glucose medium containing no BR factor (Kline, 1950 Quantitative data on products of glucose and pyruvate decomposition by cell suspensions are given in table 1. As in the fermentation of lactate (Barker and Haas, 1944) , the most notewvorthy feature of both the glucose and pyruvate fermentations is the low yield of carbon dioxide and the higher yields of acetic and butyric acids. In most carbohydrate fermentations the molar 227 Since the yield ratios of acetate to butyrate and of carbon dioxide to C2 derivatives were nearly independent of the iron level, it may be concluded that under the conditions of this experiment, the conversions of acetate to butyrate and of carbon dioxide to acetate were not limited by lack of iron. In other experiments done with a glucose adapted strain of B. retgeri (strain G3), the ratio of Ci to C2 derivatives was significantly higher when the iron supply was suboptimal (table 3) . This suggests that iron is in some way involved in carbon dioxide fixation. Waring and Werkman (1944) have shown that iron deficiency reduces the ability of A. indologence to decompose formate. The same is true of B. reteri. Cell supensions derived from a high iron medium readily converted formate to hydrogen and carbon dioxide, whereas low iron cells were completely inactive.
Exchange reactions betteen hac and acetate and carbon dioxide. In view of the fact that iron deficiency increases the conversion of glucose to lactate, apparently by interfering with the breakdown of pyruvate, it was of interest to see how iron deficiency or excess affects the exchange of carbon between lactate and carbon dioxide or acetate (Pine and Barker, 1954) . Experiments were done with growing cultures of strain G3 which were allowed to ferment glucose in the presence of C"4-labeled carbon dioxide or acetate. The results obtained with labeled carbon dioxide, which will not be presented in detail, showed that approximately the same amount of carbon dioxide carbon is incorporated into the carboxyl group of lactate irrepective of whether the medium contains a low or high level of iron. The 6.36 mm of lactate produced in the high iron medium contained 44.5 per cent of the added C14 in its carboxyl group, whereas the 7.25 mm of lactate produced in the low iron medium contained 73 per cent of the added C14 in the same position. The same quantity of glucose was decomposed in both cultures, but the incubation period was about twice as long in the low iron culture.
To study the exchange of acetate carbon with lactate, glucose was fermented in the presence of acetate-l-C14 and acetate-2-C14 in separate experiments in high iron media and in the presence of acetate-1 ,2-C14 in a low iron medium. It was found with the high iron media that 13 and 12 per cent of the C14 added as acetate-i-C1' and The lactate and acetate formed from glucoseobtained with the same media and suggests that 1-C14 are predominantly methyl labeled. About some modification may have occurred in the 20 per' cent of the C14 appear in other carbon organism. Nevertheless in both experiments atoms. The results suggest that glycolytic remore lactate was formed without than with added actions provide the main pathway for glucose iron. In spite of the increased yield of lactate decomposition. and the decreased formation of carbon dioxide
